The determination of molecular interactions in cells has become a field of great interest in the post-genomic era. Ideally, we will like to know which protein is interacting with which, the migration and the localization of the proteins in the cell. During the past years very powerful optical methods have been developed that have the sensitivity to detect single molecules and molecular interactions. Although most of these methods have been demonstrated in solutions or on molecules immobilized on a surface, we will like to extend this methodology to the cell environment. The cell poses new challenges because of the auto fluorescence and the difficiilty to control the origin of the fluorescence signal. Fluctuation correlation spectroscopy has been proposed as a method to detect single molecules, determine some of the chemicophysical parameters such as local diffusion and molecular brightness. Cross-correlation methods in which the fluorescence is simultaneously collected in two or more channels have the potential to discriminate between different processes both in solution and in cells, yet the examples of application of this powerful methodology are scarce. We will present some development of expression to be used to quantify the concentration of dual color systems in the presence and absence of energy transfer. We will also show some of the applications of this methodology to the study of processes in living cells and in model systems.
